Adenosine and carbachol are not equivalent in their effects on L-type calcium current in rabbit ventricular cells.
Adenosine is one of the most important inhibitory modulators of heart function, producing negative inotropic, chronotropic and dromotropic effects and is also a major regulator of coronary circulation. The decrease in contractility by adenosine is mediated through inhibition of adenylyl cyclase by Gi-proteins coupled to adenosine receptors. However, little is known about the developmental differences in the effect of adenosine on cardiac cells. We have now shown that there is a striking developmental difference in the inhibitory effect of adenosine on isoproterenol-stimulated ICa between adult and newborn rabbit ventricular cells. Adenosine had no significant inhibitory effect on 0.1 muM isoproterenol-stimulated ICa in adult cells, while it completely blocked the 10 muM isoproterenol-stimulated ICa in newborn cells with an inhibitory potency similar to carbachol in newborn cells. Similarly, adenosine did not decrease the isoproterenol-stimulated cAMP levels in adult cells while it inhibited isoproterenol-stimulated cAMP levels significantly and equipotently to carbachol in newborn. However, for forskolin-stimulated ICa and cAMP levels in newborn cells, adenosine had a much lower inhibitory potency than carbachol. In adult cells, forskolin-stimulated ICa and cAMP levels were not affected by adenosine. We showed previously that the Gia3 isoform of inhibitory G protein was present in newborn cell membranes, but not detectable in adult cell membranes. We have now used a synthetic decapeptide corresponding to the C-terminal sequence of Gia3 in the patch pipette and have shown a selective partial block of the inhibitory action of adenosine for isoproterenol-stimulated ICa, suggesting that the inhibitory action of adenosine on ICa is mediated primarily through the Gia3 pathway.